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(57) [S»] 

new-*. 

zim®ixmMitim®itm®*x'h'>x . cte 

S3. OXIO-^C" 1 , dooi'SO. 337nm, Lc 
S40nm, R^o. 6T**ii:8rWafc"f4. * 

**»*T2 0S*%filTr»&U ^iS1t#B»T. 

2 5oo°ctLh. o. i~i o^s^a-r &t«-ej> 



1 

T. *»l(a^«««MWB(»» (CTE) . X«B*riS" 
tcii (t -S> *fg*Hffi*OffifaPS ( doo2 ) KffiBrmc 

(Lc) . Tmyu—f-tm^t:? 

vy^HfcffifcfcttS 1 3 60cm-iy\>HC7)l 5 80c 
m-»^yH(CJtf43MEJt (R=Ii3»o/Ii58o) 
ft^*lCTES3. OXIO-^C" 1 , doo2SO. 33 
7nm, LcS40nm, R2s0. 6T*>l>Ci: Sr**® 

o lTtf)#£it#0 . 0 1 mm%llk 1 5S 

^mmx o . i a4%w± 2 o «*%jrF*>M£T* 

•>3Wfc^*»**ai*L, *«tt#SWlT?2 5 0 0°C 

v)±<n>mx-o . i~i oiwwBWffl-r * z t wmt 

lltOTW] |||^3lE«*>*^3Hfr&^^#*'7 
[0001] 

c^±^w^»] *whi±. vw&qmx • mm 

[0002] 

[flaws*] jg^o«^ • mflMjo/i^Mb. era 

[0003] ^Uf-^AZ&moRB&fctStt*** 

comma, nmzm^z v^&&m<oftimcDm ir )& 

[0004] Z\<F>fm* ffiktlfcMZ >J ^-7A&Jg<9 

3 tiX \> ^4 Oj6*«3RWH-C* 6 . 
[0005] Uf-^AZJXWft^flfitKSttmtfflV^ 

i/-i/3^ (»a • mm) rj&mww*. 

[0006] *<0fc.*>. K^TOtttBfcfft *«*fttt 

zmmmcnmmfrh. tmrnxtssm 
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[0007] ^HI' D Ml:tt«WilliSt83§A^a-ri»<I 

aft*. 61(2), 1383(1993)) 
[0008] ftttfticttJilfiJ: 'J f"?AfcOfflBW*«l 

10 (372mAh/g) ftMR£ jf^S^oaNtt j| 

(RS^ffl) 

[0009] a«W^fflf D v *S^tS)tS:*tl.^JIIBfc 

Electrochem. Soc. , 117, 222 
(1970) . Carbon, 13, 337(197 

5 ) „ 4-2 2 5 8#4i#S:ir) *». 3€Sfigtt 

20 [ 0 0 1 0 ] fcoT , «a«r5tJ««a«*Tfcfc^T 

m^tmmm^nhzbtm^tix^t (mi 

llElectrochimica Acta, 38 
(9), 1179(1993)). 
[0011] UfcUSrtfS,. gffl«$:ai6A»4>tt. fctt 

[00 12] ifc. ^V7x-^t-yf^Mie¥*W*tt 

»*^fc4«L3ii:»IB , C«lRL'CIIWLfc-X V7x- 
*/J>«tM:BSLTt>. lM?/l^(cRIBi(f»*4i:*lffli 
30 S*lT^fc (Witf. JB34HI«iBMIfcA3A07) . 
[0013] tyf-3-^AJ«JM!Mfctt»«<oaBlfc 

[0014] Sot. 3Qi^£*fc*UfcSEVi«6«K 

rat Lt^(c#s^rat'*> o . in*-c#«^9f 

9E**0rS*i.-C^* («itf. WUW86 3-1.2 12 57 
40 ttBHP 1-20436 1 ^ffi. ^gST4 - 2 

06 27 6^$B ; 5ri:*) . 

[0015] L*»L. Jl«^3-^X^)iHKffl!WSl 

(2000 tc- 300 o°cmb!c) p a n ojfc«§«ji, an 

-W*(3 7 2mAh/g) tJttJL.Tffi< (<270m 
Ah/g) . $^l»ttfig<7)K#*^^>ilTV^. 
[0016] m&. znt'vl-a-txco&ffi&mzfa 

H 3 B03^£»U 2 0 00°CT'^b«iatJt«im 
*(CMfl»?fiS («f«! 3 F5-2 5 1 0 8 0*&«. VM 
50 T5-2 6 6880^fg) . tT-/-f-3-^X<7)^«^ 



3 

??wmLM9Mmzmtiwm (wbh»5-2 90 

84 3^&$8) ^fc'* { $>S. 

[0017] mxit. mmsmmmz^m^ 
WAoatfCttciO'Jf-^A^K-rft cms 

[0018] seswwm ^/wttfw* 

[00 19] ttz. f^tlcoivtii. h°-y^-rj-:?;w 
^gmm^TW® ItzitOrVa ( B c 3 , B c 3 n ) tz? 

[0 0 2 0] L**L. tt^&^mmWttlt^Sf* 

[0021] *«8&6u. tmttv+i-txm. 

>\Am.i.zimzmwt'hhz\tz%>^izi. fteaM* 
[ 0 0 2 2 ] $ tH^oR^^m* Lfc&*. 
i^'i* (WR^avnatUfflft*, 6 i ( 2 > , 1 

383(1993)). 

[ 0 0 2 3 ] 3 h fc, «gHt«>4H!CK£90g!lK££n 

T«Bt LfclSft - R»x v W&nWfeiMrt: \, m 
HWmm/fiK< %hz\t Z&WiLtz. 
[0 0 24] (E-jT. 3<5>*6ttlH|6l±<Ofc«>fctt. ft 

a*£M»ffft (ffiM) . ji#<o««iBJ!Maa'? 

[00 2 53 flttaimnMlMTNK UfcftJHB* J: 

[0026] £*i&«>3 t> s jiffiftttttt: «t tfmwk 
[0027] jiwflawioftfflawitov^tt. 

T'<9?fi&.(f?iR(f . Ber. Deut. Keram. G 
as. . 45, 2 24 ( 1 968) Cct&i:, Z 
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[0028] -oli, fl®" SW-JWaT H^W 

[ 0 0 2 9 ] t, a -oii. " «fciWirt-4Hr 
Tftftft*±«L. zcomtwrnz^x-mLxm 
[0030] w^mm^cDmiMummucomm?) 

[003 1 ] Mutant, mimmtmmikwzm 
fl)«*.'«i«Mia*<«jit4fc*iiT^* (ft*. 10 

2(1980) 118). 

[ 0 0 3 2 ] $ <b t . jmm^<0j)MB^WK&fi|ffi 1 

tjama&xmi. ^mmim^xu^^. m 

V^3ic^$ftc;fe(tl, 1 3 60cm-iAyKtf>l 580 c 

20 m-WN*yHt*fri.3fiSJt <R= I 1360/ I 1580 ) ff± 

$<%t»Zbim&ZtLX»H9t&. 128(198 
7)2). 

[0033] ZnRmi&Mm»t>*nma&t'C0) 

■ mmmzmmmfkwmftttBzmix^z, t 
www. 

30 [0034] &fBtttt$(c «t h ms^s^m^o (- > 

•C*i*<*^?T^*)ilT^« (PUtf. U. S. Pat 
ent, 568323 (1896) . mM, 4 1.18 

(1965). Carbon, 3, 387(196 
6). Carbon, 7, 185(1969) &£:) . 

[003 5] U>U i*i4.liv^t>3XM!iMlcrti 

40 v^. 

[0036] tot. m^tm^mm^ti^mm 

'J f->X,-<WKift*fci3»t4 Uf->JU^Jf A ■ fit 
[0037] 

1tittXMim<. Ell ^^;l4*tttflHifc';f-«> 
50 SrBWfc-fitWC**. 



5 

[0038] 

[00 3 9] «Ffct'yf-3-^^»tIUWt«jBt 

afto^BKffiRMH ( 2 0 0 O'C-3 0 0 O'C 

whs©^ awwifciM 

[00401 Sfefc, d^im^i^vy^^ 
[ 0 0 4 1 ] *»!B«OUf-'>AZ:<K««Jl»Hft 

stmii. tv**«fifci-*i>«^****a:*ft 

*<0i^tefetfDJftW38fiBR(CTE) . X«0»fffilC*5 
ttSiSiltWKoffillli (dooa) , tSfl?*>ciHd5n&i 
(Lc). at/'. TJUdyu—f-^m^tzy 
•zyftftmztilfZ, 1360cm-'A>H«01580c 

m-^iy^lZm-h^mt (R= I 1360/ I 1580 ) #•£ 

ft-PflCTES3. OxlO-'t" 1 . doozSO. 33 
7nm, Lc240nm, RSO. 67**^4: fctttt 

[0 04 2] ifc, ^^JMB-fljaaBslttCiSft**^* 
[ 0 0 4 3 ] * L-C. 'J 

«■ i/c* ?*8tirco . i nm%v±2 omm%&.T<7) 
m^x-t^mit-swmmnri. ^mnmsnTX2 

5 0 OT&LboaBfCO .1-1 OBfflMMSa** - fc 

[0044] $^>tC. ^O***^^©** 1 ***. 
Oft*?*. KHk*«>*. *«>BW)iWr<i:t-oT* 

t 0 0 4 5 ] ffi. *3ttHf«-^IMB^t«aSEt JStEHb 

[00463 OTfc+IWfc) y ^ AZiKWUHHUK 
[0047] ( 1 ) XHHISf S • • • d oo 2 . L c 
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• 6 

C u K a £ XttlU WmatKXVt&i' 'J 3 y 

U **ttfite*fL (002) Blfre-?*»eU * 

[0048] saaH&i. mm rsmmm j ( jskii 

*tts H»6 1*3fljfiff) 7 3 3-74 2HKia«S 
[0049] (2) 7-7y^7t)S • • • R= 1 1360/ I 

1580 

io mmm^-thmco^mmcooio. mmmm 

*UBt«SWl*RlftLfe 1 3 6 0c m-»jfi^7-7>^ 

[0050] %ti?ti<r)y-?yx^7 *) 
-f-cO^JSJtR=Ii36o/Ii58o5r«tiii-§. fit- Z<F> 
aj£fcffl^*KfKi*<WWMEt 1 0-3 O/xmW 

20 [0051 ] <3) mmum. (cte> 
3-1 ) eifins 

MiBfttttt t mzmm txn t,hfjtmit e 

7 xmz . A-f yy- t" 3 0-50 **%<OSH 

A J 1 0-3 =5:1. J: o tz^LXW^h . 

[0052] &&lZli--y-£m\ l \ 2 0 O'C-3 0 

o'cx-rmm®. mrnkx-mmth ; 1 1= i o . ^'^f 

30 [0053] 3-2 ) jSSt^fiSt, HIS-fM 

3-1 ) TWUteKfit^ftffiv^ru^rtfflt. 

P (»S**»*Erwx)ifet:J:i5ft»jfflSffv\ 

ISM Lfc /a y ^ Sr^att»HmT. it«W«^A^# 
iaaJKr 2 6 0 OiC^ T#ia, 2 6 0 O'CT 1 ^SftS 

[00 54 3 3-3.) ^J53«$oailS 
MISWI L/i7'n v ^*»f> 1 0 mm x 1 0 mm x 5 0 
40 mm<Otffflft*«IOHJ-f. i<0«fi*^)*S*, 3S« 
( Lrt ) £50 O'C ( Lsoo ) t"»]^L. T&IZX *)& 

(CTE) frlMW-S. 
[00553 
1*13 

CTE= (L 5 oo-Lrt) /LrtX (500-SS) 

[00563 WTfc+ffiw^ftawrrtscov ^xm«. 

4. 

[00573 *»!Hli. U f-^ZjJct»fflll8Ml«t 

50 -^x^*^a^<7)iii'DMi:J!iaxit^^i.w±^iisfi^ 
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[00 581 ft->T. *|&Bfl(ia-^^i:fttMfi!tfl> 
t»rk. «v^i3-?xolH8?a*iKMI(ffl^liai 

[0059] mmmmm^tmmt urn. m 
&ifz®®iz&^xm&tfmnt^Lxmkm£. 
tit b&^tmzmmmmmi-&z\tfr 

[oo6o] Lxmwtt& 

tt<0Wifc«fitttt£ iR* £ fc £ JLv v£ Lfc . 

[006 1] Mi8«Jto?6^JS^v^^a-cS)^Mi'aMl: 

*-*-fcl/C. doo2^0. 337nm. LcS40 
n m * fflfc-f £ A^SfC* 6 ,1 k WJJ Lfc . 
[0062] iOJB«ft«t*t4K«»mi4, *» 

mzh hfsmsmt vmmamzir&z, z t 

l£J§-£fc(i. doo2>0. 337 nm, Lc<4 0n 

U AO K-7ft6**S < & 0 . At 

[0064] 3t^«S*14ffi0^jgS^^(CWLT(i. 
JRK5WHMCTE) *—?-bthZbtfX°% 

t. 

[0065] HRfc, ABSSffift (CTE) (iftXfta 

[ 0 0 6 6 ] BP*>, *&«**:*:* ^ 
»5t*4) *a(CttCTE*«*3<. 
«fcXTEfcfc**<$:6. 

[0067] £*>«IW:a®ttt. 1#£««IIL 
TWtUfcliJft. ffiBSflift (CTE) 12CTESS3. 

o x i o - 6 1 £ ffitztz b jwwrcfc tzt tmm i 
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[0068] CTE>3. OX 1 O-^C-^Ji-g-WiM 
[0069] a*+6*6IW4 'J f->A#H 

[0070] fcmmmmn&i&ow.ftog.iiwz 

frtSl 360cm-'AyF<01 5 8 0 c nr'Ay FfcSt 
-rS5tJ^tfc (R= I 1360/ 1 15S0 ) &*7Jt-?-b1- 
IZbWC**. 

[0071] z^Rma^yr -i hmemmmnmi 
mmm ffitma 1 . AtfA^tt^iOffivtftfMt^ 

[0072] mm*0Mi!&>!>Z.e>RmiWtlt:t* 

r^o. eswti-ckiWfiarribiitjwraL 

[0073] R< 0 . 6cO%^tC{4, 3IW)$SJir?<0 
1*3. 

[0074] *JMB# 6tt. J5v^«Wttt*t*«» 

30 wflfcgssFKLfcttiL asRtmoam, muni. 

[0075] zcDmLtznmfmzmimmm>& 
40 mmm&.Tn±oiz%m?i. 

[ 0 0 7 6 ] HP*,. fem^Mfi. IWeL^lK»M¥iI« 

'J f-> A<^4E»S n»C-f 4 i b%b'<7)®m 
[0077] BP*>. ***»«SJIt»4fc*fc:tt, jK 

50 [0078] mmmn&immii . 
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[00793 mttmwxfixzixtz y +*)j>mmn 
<rm%t£*r4 vizmm*. mmmtsk < l i 
Ci ) mmm>m&w&tf%m-h 

[0 0 80] *fc. Wf4rtW;f->A^7j-ytO&fE(i 

«att«<»v ^5 ? awe* o » auc4rttfttsK £ w« 

[0081] U«l|»**|6|±3-£5fc*>fcli. ISfrflM 

cast-* jjmmb¥ib*>x 7 is&comszmh u 
mm* £m^-m fc awe** . 

[0082] ll*«Hfc»ffi-r 6 JJ8IMH¥ffl<7>x -y 

i t am*B^fflr * j»aHiHHiw>x -y s;*<o 

[0 0 83] iM?M«fc*|fii±3tf4lctt, * 
<?>tgfitli<JH t L t WWCtttr V -o-^^Sf 

[0 0 84] £il<5>#«HtiH*+iJ'IC«»tf*4fc* 

*tft*tt*<o 3 p$a* (Mi ecnmMmzi.h%m. 
&m^K®&ttmi%.mmzm&nm¥tm) z 5 

ZMl&t. 'Jf- ^ A*«*e*rta5i T1?A-f 4 £ k 
[0085] *fMHtt. yf">AZJ>CWSfl5*fft:«4 

[0086] LA> L$r**4, . JBtt+^***lfc&ftS> 

£«Jii. *RWfciWfc**>* ( B 4 C ) k LTSff-fl. 
-Ikl-frS (J- Am. Ceram. Soc. , 50 
(1967) 142) . 

i o o 8 7 3 sw, mmsmmmzxmmz* 
[0088] mm&<n%m*i,zis£fiz>+^m<r)tt 



6) . «RH t 8-314 2 2 

1 0 

*^3R<0*W*I40 . 0 lfi*mhl 

#2U^k#ffil!L£. 

[0 089] 1 5Sft%*M;t.6*&(C 

«. H^R8^1tcO*^^tl* ? B4CkL-Crj-^ 

[0090] 1 0 1 5 fit 

%JaT<0**Ktt*-Cli. ftTOltf 260~280m 

Ah/g, w^#60~80 %■?•#> 9. Sfefc** 

10 «*^JbS«l 0fift%J3LT<OiiaW«*Ttt. ttCS* 

2 8 0- 3 5 0 m A h/g , fflM$tf8 0-9 5 % 

[ 0 0 9 1 3 0 . 0 1 

tttg^i:3i^cofl^nap a pk{ak^k'^«^»■f . 

[0 09 2] 3t^6WCfflv^tyf-3~^xii % v+?r 

7y^h«^»liE?iJMe) *»jSL^H-v»K8R»f 
20 ftt'&S. 

[0093] K?f-3-?;w>KJBT*ft Kyf-tO^ 

^k^'t'#. ttz. zti^cot' v+izTkmmmmzi&i 

30 [0 094] *fraTffl^4e-yf-3-^^»* 
<0»«l±. ¥^SLS$r 5 0 mJSlTK-rft £ k*^^ U 
^. 

[0095] jp^HME^SO/imtlBiie-yf-a-^ 

4fc«>, W4S^5 0^m c tOt^§< : 5roTL* 

. >rk*>*t'^^^„ 

[0096] JSLhOJ: Sfctyf-a-^xoftlfcfrffi 
40 ti, JJEOT^tSUJ&OBHT-ftftifc *Mfc-f*«fe. S 

S<7) * -y r y ^ 5 ^ . f y 5 £ m -f h z k « 
#4. - 

[00973 it. f yf-^-^xktttc^-ri,*^ 

«ftffT0 . l*ft%ia±2 0fiM%OTf k* { 
50 S4U\ 



1 1 

[00983 ^*£ttttffiaUc$*fcA. MMam 

eat. maiiz*viito&w>HwmA+£--to 

1 0 0 9 9 ] fto T . WWE*4 

[oioo] l*»u wesrtaairt-i^^sMk^rt* 

t o i o i ] a^**?^^*****!** 
to. iaaxte»t*v^i^ttt. wfcawcfewc 

[0102] mm^zmn-tm^tmmmz^ 
wc«. m^mm*m-iz!mmfc?z><?>x' 

[0103] jtSKKftstiJ: OWifc:** v OT' 

[o 1 04] m^*tmHMmm*t0M 

sumizm lxu. «t o izm 

[ o i o 5 ] *'?«fl:^***q(rt&t«!'f-3-^^© 

*<r>&>m®mizmLx\i. mmikm^comssit 

7;P=fy)T, 2 50 0Xa3UbOiMtro. 1-1 0B§ 
[0106] JH&aaU!ft<2 5 0 OiCjfejBT** b , * 

Kmmimtf+iHzzm i& . aws**** 
[ o i o 7 ] i tz. mmzmtfo . i B*ra*sj-cii. 

[0108] i otmxT^mmnzx 

i ommmixmm?zziiiimtmiiifrto®% 

[oi 0 9] sfefc. lOBSisuajyiMBa-fiifcKJ: 
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[0110] *»W*«llttt*e7f-3-^Xtt*<0jfi 

ffltHLrti. >)*vAmmizm^&®*#mmm 

0. «*ts«-6iffltt*«sf<. flaw. msMfctwc 

[0111] ifc. t°vj-a—7xmMzXVx.J-l' 

[0112]$ (5>tC. t <yf-3-^X«*t#y 7 -y-fL 
20 f-zWr^a-^flw^WtttlftMSry^ y^-teLT, 

7'J-£ft*U *«*±13BHB. ^«t«»Ci:(CJ;D 
[0113] *JKB«j»a»mii, jES&ftfffcWINg 

izzuzntmt&mx'ii^K 
30 [0114] msgmxk ixa. mta. w>j*it 

#jgfMJBffitffc;ttL i M ( 1 ) i-,M ( 2 ) iOi (*+ 
XttOSXSl^>«H«)»ttT*0. **<M (1) , M 

(2) fijl^&MfcilLCo, Ni, Mn, Cr, T 

1, V, Fe, Zn, Al, In, Sntf>4«5r<fci— 

) ^V^(iL i M ( 1 ) i-,M ( 2 ) yO 
4 (*+YttOSYSl««ffltf«kfir*0. S+M 

( 1 ) , M ( 2 ) LC o . N i , M n , 

Cr, Ti. V, Fe, Zn, Al, In, Sn(0% 

40 •J-i^Agtfra (V2O5. VeOn, V2O4. Vs Oe , 
etc. ) ,&y-?-cOL Ht-S-tK -ISM.MobSs-j 
(S*Xti0gXS4. Y(±0SYSlC0KHOiafiT 

ti't>mtm&m&\ti*>b-t&4tii&*t) x- 

mtihux7V)m\c^ m^\tmM. mum 
mmm^hzttfx'tb. 
[0115] Gmmmmmzm&Gmi&b ix 

^—h. y'XfW-t^-h, 1, l-St/l. 2 
50 1, 2-yi hJf-xX^y, r - 



(8) 
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1 3 

1. 3-^y7^. T-V-^k ^'xf-^x-f 
^Dnr:M»yK rotf*^Hj/k 

fl/y/y3-;l/, -tfvkvr-f K WfM;l'7r'( 

So 

[0116] «flf JU: LTI±. flG*J:.»)4HSK>i<Z>*ffl 

J: mUS. LiC10 4 , Li 

B Ft , Li PFe, LiAsFe, LiB (CeHss) , 
LiCl, LiBr, LiCF3S03. LiCH3S0s 

4, 

[0 117] 
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[0118] 
[0 119] 

[0120] 



20 



3 u m ) CStf^SMfc-S*** 1 fcijsLfc*^**** 
#»U 2 9 0 0X:T-B(HSMI»-fla!ffl*JILfc. 

£>jI>)T'&I>. 
[0 1 2 1 3 



£1 







&#IBfi(wf%) 


d(nm) 


Lc(nm) 


R(-) 


CTE(E-6/'C) 


&/£»<7>B*(wt%) 


i 
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